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[57] ' ABSTRACT 

An educational game which has predetermined polyhe 
dral bodies. The dimensions of the edges of the polyhe 
dral bodies are ratios substantially equal to l and to a 
whole power of 1', with 

1 = LEV-i- = 1,618. 

This game also includes 
(a) at least one polyhedral body for de?ning a tetrahe 

dral volume; 
(b) at least one polyhedral body for de?ning a pyrami 

dal hexahedral volume; 
(c) at least one polyhedral body for de?ning a bipyra 

midal heptahedral volume; and 
(d) at least one polyhedral body for de?ning an octahe 

dral volume. 

The polyhedral bodies of the game allow a non-periodi' 
cal ?lling of the space, the formation of homothetic 
volumes of the volumes and of regular dodecahedral 
volumes. 

14 Claims, 2 Drawing Sheets 
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EDUCATIONAL BUILDING GAME 

DESCRIPTIVE SUMMARY 

The educational game comprises a set of polyhedra, 
all the edges of which are mutually in ratios equal to l 
or to a whole power of 1' with 

In a ?rst embodiment the set comprises four basic forms 
(A, S, Z and H) that allow a non-periodical ?lling in of 
the space, the formation of homothetic volumes of said 
volumes (A, S, Z and H) and of regular dodecahedral 
volumes. 

In a second embodiment the set comprises six tetrahe 
dral basic forms (B, C, D, E, F and G) obtained by 
cutting the four preceding basic forms. 

This invention concerns itself with an educational 
game that comprises a set of elementary pieces having a 
limited number of predetermined shapes and allowing, 
by different groupings of the pieces, the formation of a 
certain number of remarkable geometrical ?gures. 
There have already been proposed games of that kind 

where the pieces, ?at, thus allow the formation of 
known polygons or also of reproductions of elementary 
pieces in a larger scale. It is possible thus to arrive at a 
?lling in or paving of the surface in a manner that is 
periodical (that is, where it is possible to ?nd one piece 
or set of pieces that allows covering the surface just by 
translations) or non-periodical (where it is necessary to 
effect rotations or inversions). 
However, these games that permit paving of the sur 

face have a limited educational nature, taking into ac 
count the relative easiness of grouping the pieces by 
examining their shapes and visually searching the ho 
mologous outlines. The ?lling in of the surface is de 
duced without dif?culty by reiterating the same basic 
sequence. 
There have likewise been proposed three-dimen 

sional games in which the purpose is to form a given 
volume, mainly a polyhedral volume, starting from a 
certain number of elementary pieces. But these games 
lend themselves only to the formation of a limited num 
ber of given volumes, often a single volume, due to the 
narrow speci?city of the shapes of the elementary 
pieces with respect to the shape of the ?nal volume 
desired. Said speci?city often simpli?es the formation, 
since it is easier to recognize in one or the other piece a 
vertex, an edge, . . . of the ?nal volume. 
The possibility of a non-periodical ?lling of the space 

starting from a limited number of pieces has been re 
cently recognized. But these searches had not hitherto 
made it possible to arrive at elementary shapes that are 
suf?ciently simple and in a suf?ciently reduced number 
to allow the obtention of an educational game. 

This is why the invention proposes a game where the 
dimensions of the edges of the polyhedral bodies are 
mutually in ratios equal to l or to a whole power of 'r 
with 

this game comprising: 
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2 
(a) at least one polyhedral body for de?ning a tetrahe 

dral volume A such as de?ned herebelow, 
(b) at least one polyhedral body for de?ning a pyrami 

dal hexahedral volume S such as de?ned herebelow, 
(c) at least one polyhedral body for de?ning a bipyra 

midal heptahedral volume Z such as de?ned herebe 
low, 

(d) at least one polyhedral body for de?ning an octahe 
dral volume H such as de?ned herebelow, 

said polyhedral bodies allowing a non-periodical ?lling 
of the space, the formation of homothetic volumes of 
said volumes A, S, Z, H and of regular dodecahedral 
volumes. 

In a ?rst embodiment, each one of the A, S, Z, H 
volumes is de?ned by a single polyhedral body, the 
game comprising then four basic forms. 

In a second embodiment, at least one of the A, S, Z, 
H volumes is de?ned by several polyhedral bodies that 
are all tetrahedra. It will be seen below that since each 
of the volumes is thus decomposed in tetrahedra, the 
game can then include 6 basic forms. 

In this manner, with a limited number of volumes, for 
instance, 4 or 6, it is possible to form a certain number of 
regular polyhedra or to effect a non-periodical ?lling of 
the space, which allows a very great variety in the use 
of the game. 

Different means can be envisaged for assembling the 
different pieces of the game: it is possible, for instance, 
to provide a hollow receptacle having the internal di 
mensions of the polyhedron to be formed; it is likewise 
possible to provide on the faces of the pieces fastening 
means that allows the integration of the face of another 
piece. 
Other characteristics and details will appear when 

reading herebelow the detailed description given with 
reference to the appended drawings, wherein: 
FIGS. 1 to 4 are perspective views of the four vol 

umes A, S, Z and H, respectively; 
FIGS. 5 to 10 are perspective views of the tetrahedra 

B, C, D, E, F, G, respectively. 
In FIG. 1 the volume A has been shown provided 

with its assembly means; for the sake of clarity of the 
drawings, said means has not been shown in the other 
Figures, but it must be well understood that said means 
is not speci?c of volume A and is found on the faces of 
all the other volumes that constitute the pieces of the 
game. 
The assembly means that have been shown consist of 

joining spindles T1 to T4 that can be introduced into the 
bores L1 to L4 made on each one of the faces of the 
tetrahedral volume A. 
The bore is preferably made in a single point of each 

face of the volume. One of the properties of the game is 
in fact that it is always possible to ?nd on each face a 
remarkable point that will always coincide with the 
remarkable point of the face in contact of the other 
volume assembled with the ?rst. (When the game is 
composed of the B to G tetrahedra, the remarkable 
point is the barycenter of each one of the triangles that 
form the faces). A single bore made in the faces is then 
sufficient for permitting the assemblage in all the differ 
ent ?gures. 
As a variation, it is possible to replace the bore-spin 

dle combination by a recess made on the face of the 
volume and cooperating with one assembly piece intro 
duced in the recess, it being possible to introduce the 
assembly piece‘ only in two privileged positions, the 
transit from one position to the other being accom 
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plished by a 90° rotation. This makes it possible to give 
to the assembly piece, according to its position, indiffer 
ently a “male” or “female” character for each face in 
contact. By virtue of this manner of assembling the 
pieces, an immediate alignment of the edges of the faces 5 
in contact is ensured, while preventing any relative 
rotation of the faces, as is the case in the assembly by 
means of spindles. 
Another mode of assembly consists in an adhesive 

coating applied to the face of the different volumes: it is 
possible to use to this effect adhesive coatings known 
per se, which, alone, have only a weak adhesiveness 
(which specially prevents inconveniences when manip 
ulating with the ?ngers) while ensuring a satisfactory 
attachment when two adherent faces are brought into 
contact. But this adherent power must be sufficiently 
reduced to permit an easy separation of the different 
pieces. 
Another mode of assembly of the pieces consists in 

providing a hollow receptacle having the inner dimen-= 20 
sions of the polyhedron to be formed, for example, a 
regular dodecahedron. This receptacle opens for per 
mitting the introduction by the user of the different 
pieces of the game. 
The hollow receptacle is preferably reconstructed 

from a developed mold: there is thus furnished to the 
user a pre=cut ?at mold that it will be enough to fold up 
in an appropriate way for obtaining, for instance, the 
hollow dodecahedron. 
Now will be described the different pieces of the 

game: Piece A is a tetrahedral volume in which the 
edges have the following proportions: 

15 

25 

= 1,618, 

. . . . 45 

approximately (an arbltrary dimension has been se 
lected as unit of length, the only important point being 
the ratios of the dimensions between the different sides 
of the polyhedra). 
Volume S is a pyramid having a regular pentagonal 

base (FIG. 2); the sides of the pentagon have all a length 
land the edges that join the vertex S1 to the vertices of 
the pentagon have all a length r. 

Heptahedral volume Z (FIG. 3) is a bipyramidal 
volume: it includes a ?rst pyramid formed on a trapeze 55 
Z2 Z3 Z4 Z5 and a second pyramid of triangular base 
formed on one of the faces Z1 Z2 Z5 of the ?rst pyramid. 
The dimensions of the edges are the following: 

Volume H (FIG. 4) is an octahedral volume having 
the following dimensions: 

It must ne observed that in this volume the polygon 
H1 H2 H3 H4 is a square of side 1-, and the polygon H5 
H6 H3 H7 is a square of side 1. Besides, all the opposite 
faces of this volume are parallel faces. 
One of the results that can be obtained by the combi 

nation of these different pieces is the reproduction of 
replicas thereof in enlarged scale (the homothetic ratio 
then being 1-): the homothetic volume of A can thus be 
formed from two A volumes (marked A and A’) and 
from a volume S; for this it suffices to join the faces that 
follow (preserving the symbolism of the ?gures for the 
designation of the different vertices): 

In the same manner, a homothetic volume of S can be 
generated from: two volumes A, one S, one H and one 
Z with the following face-assembly rules: 

The homothetic volume of Z is generated in the same 
manner as the homothetic volume of S with the differ 
ence of the volume A’ that is suppressed (the volume Z 
is in fact a truncated volume S). 
The homothetic volume H is generated from: one 

volume H, two volumes Z (marked Z and Z’), two 
volumes S (marked S and S’) and two volumes A 
(marked A and A’) with the following face-assembly ' 

By means of similar assemblies it is likwise possible to 
form a regular pentagonal dodecahedron (of edge unit) 
from four volumes A, four Z and three H. 
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For a homothetic dodecahedron (of edge 1') of the 
above, it is suf?cient to replace each one of the four 
pieces by the corresponding homothetic volume, which 
results, with the proportions indicated before, in a game 
including: eighteen volumes A, fourteen S, ten Z and 
seven 1-1. 

It is also possible, with the preceding game, to obtain 
a concave regular icosahedron. If to the four preceding 
pieces there are added the tetrahedra E (FIG. 8, which 
will be explained below), it is likewise possible to obtain 
a convex regular icosahedron, the pieces E allowing the 
“?lling in” of the concavities of the concave icosahe 
dron obtained before. 
FIGS. 5 to 10 show a combination of six elementary 

pieces, all tetrahedral, that can be obtained by cutting 
the preceding four volumes A, S, Z, H. These tetrahe 
dra lead, therefore, to the same results as those obtained 
with the combination of the four preceding pieces. 
The dimensions of the edges of these tetrahedra are 

all 1 or r. 

Tetrahedron B (FIG. 5) has a single edge B1B4 of a 
length r, all the other edges being of the unit length. 
Tetrahedron C (FIG. 6) has four edges of 1- length 

and two of unit length C2C4 and C3C4). 
Tetrahedron D (FIG. 7) has all the edges of 1' length 

except the edge DzD3 that is of unit length. 
Tetrahedron E (FIG. 8) has three edges of 1' length 

(E1E2, B2B; and B3B;) arranged so as to form an equi 
lateral triangle; the other edges are of unit length. 

Tetrahedron F (FIG. 9) has three edges of 1' length 
(F 1P2, HF; and EH) issuing from the same vertex; the 
other edges are all of unit length. 
Tetrahedron G (FIG. 10) has two edges of 1' length 

(G163 and G164) issuing from the same vertex; the 
other edges are all of unit length. 

It is to be observed that the tetrahedron C can be 
replaced by a tetrahedron E to which there would have 
been attached against one of the faces including the 
vertex E4, for example, the face EZE3E4, a tetrahedron 
A0 homothetic of tetrahedron A de?ned above with a 
ratio 1/1, that is, said tetrahedron A0 will have as length 
of the sides 1/1‘, 1 and 'r. This cutting of the tetrahedron 
C has been shown by a dotted line in FIG. 6. 
To form the volumes A, S, Z, H, the tetrahedra B to 

10 

20 

25 

35 

G are assembled in the following manner (the cuttingof 45 
the volumes A, S, Z, H has been indicated in dotted 
lines in FIGS. 1 to 4): 
volume A is obtained from a tetrahedron F and a 

tetrahedron G by applying the face FZF3F4 against the 
face GzG3G4 (always preserving the designations of the 
vertices indicated in the Figures); . 
volume S is obtained from: one D and two C, with 

the following face assemblies: 

volume Z is obtained from: one D, one C and one E 
with the following rules: 

volume H is obtained from: one D, two E, two S and 
one B with the following rules: 

55 

65 

The arrangement and presentation of the game can be 
improved by providing that one or several polyhedral 
bodies be hollow and possess a detachable face so as to 
house in the interior, at least partly, another polyhedral 
body. By thus wholly or partly encasing the different 
pieces there is reduced the encumbrance of collecting 
the pieces when they are put away without being assem 
bled. 
What is claimed is: 
1. An educational game comprising predetermined 

polyhedral bodies, characterized, in combination, by 
the fact that the dimensions of the edges of the polyhe 
dral bodies are mutually in ratios equal to l or to a 
whole power of r, with 

1- = $ = 1,618, 

approximately, and by the fact that it comprises: 
(a) at least one polyhedral body for de?ning a tetrahe 

dral volume A, 
(b) at least one polyhedral body for de?ning a pyra 

midal hexahedral volume S, 
(c) at least one polyhedral body for de?ning a bipyra 

midal heptahedral volume Z, 
(d) at least one polyhedral body for de?ning an octa 

hedral volume H, 
said polyhedral bodies allowing a non-periodical ?lling 
of the space, the formation of homothetic volumes of 
said volumes A, S, Z, H and of regular dodecahedral 
volumes. 

2. An education game according to claim 1, charac 
terized by the fact that each said volume A, S, Z, H is 
de?ned by a single polyhedral body, said game compris 
ing then four basic forms. ‘ 

3. An educational game according to claim 2, charac 
terized by the fact that it comprises in addition at least 
one polyhedral body for de?ning a supplementary tetra 
hedral volume E, allowing the formation of regular 
convex icosahedral volumes. 

4. An educational game according to claim 1, charac 
terized by the fact that at least one said volume A, S, Z, 
H is de?ned by several polyhedral bodies, all of which 
are tetrahedra. 

5. An educational game according to claim 1, charac 
terized by the fact that each said volume A, S, Z, H is 
de?ned by several polyhedral bodies, all of which are 
tetrahedra. 

6. An educational game according to claim 1 or 2, 
characterized by the fact that said game comprises tet 
rahedra B, C, D, E, F, H, said game further comprising 
six basic forms. 

7. An‘ educational game according to claim 1 or 2, 
characterized by the fact that it includes in addition a 
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hollow receptacle having the internal dimensions of the 
polyhedron to be formed. 

8. An educational game according to claim 7, charac 
terized by the fact that said hollow receptacle is formed 
from a developed form. 

9. An educational game according to claim 1 or 2, 
characterized by the fact that at least one face of each 
polyhedral body includes fastening means that allows 
the integration with one face of another polyhedral 
body likewise including fastening means. 

10. An educational game according to claim 9, char 
acterized by the fact that said fastening means consists 

10 

of an adhesive coating on at least one zone of the face of 15 
said polyhedral body. 

11. An educational game according to claim 9, char 
acterized by the fact that said fastening means consists 
of a bore made on the face of said polyhedral body in 
cooperation with an assembly spindle introduced into 
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said bore and of a bore made on the corresponding face 
of the other polyhedral body. 

12. An educational game according to claim 11, char 
acterized by the fact that said bore is made in a single 
point of the face of said polyhedral body. 

13. An educational game according to claim 9, char 
acterized by the fact that said fastening means consists 
of a recess made on the face of said polyhedral body in 
cooperation with an assembly piece introduced into said 
recess and of the recess made on the corresponding face 
of the other polyhedral body, it being possible to intro 
duce said assembly piece in one and the other recess 
only according to two de?ned positions, the transit 
from one position to the other being accomplished by a 
90° rotation. 

14. An educational game according to claim 1 or 2, 
characterized by the fact that at least one of said polyhe 
dral bodies is hollow and has a detachable face so as to 
accommodate in the interior of said body, at least 
partly, another polyhedral body. 

i 


